Ca
2+ -triggered neurotransmitter release is characterized by two kinetically distinct components: a fast synchronous phase and a slow asynchronous phase. Yao et al. (2011) now report that double C2 domain (Doc2) proteins function as high-affinity Ca 2+ sensors to specifically regulate the asynchronous component of neurotransmitter release.
Chemical synaptic transmission in the nervous system results from the fusion of synaptic vesicles with the presynaptic plasma membrane, which causes release of the neurotransmitter stored within. Vesicle fusion can either be spontaneous or driven by action potentials. The latter, known as evoked release, is the primary means of neuronal communication. When an action potential invades presynaptic terminals, the elevated intracellular Ca 2+ entering through voltage-gated calcium channels triggers what is known as synchronous neurotransmitter release, which is then followed by a phase of vesicle fusion known as asynchronous release. To specifically assess the impact on asynchronous release, they take advantage of knockout neurons that lack synaptotagmin I, which display a specific deficit in synchronous release (Geppert et al., 1994) , and find that suppressing Doc2a expression reduces asynchronous release. In wild-type neurons, knockdown of Doc2a selectively decreases asynchronous release without affecting synchronous release. This result is also confirmed in the Doc2a knockout neurons. Conversely, overexpression of wild-type Doc2 proteins in neurons lacking synaptotagmin I and in wild-type neurons causes a specific increase in asynchronous release. Yao Groffen et al. (2010), Pang et al. (2011) , and Yao et al. (2011) all agree that Doc2 does not affect evoked synchronous release. Groffen et al. (2010) and Pang et al. (2011) , however, claim that Doc2 is not involved in asynchronous release either. What could account for this discrepancy? The three studies were based on different experimental approaches. Yao et al. (2011) use both knockdown and knockout approaches, and the results are consistent with each other, providing substantial strength to the data. In Pang et al. (2011) , the knockdown efficiency is measured from the entire neuronal culture, but inhibitory neurons constitute only a small fraction of the neuronal population. Hence, it is not obvious if the Doc2 proteins were sufficiently suppressed in inhibitory neurons. Although spontaneous release is reduced in these neurons, asynchronous release may have a different sensitivity to Doc2 reduction. For example, shRNA-mediated knockdown of complexins affects excitatory neurons, but not inhibitory neurons (Maximov et al., 2009) , whereas a full genetic knockout has the same effects on both neuronal types (Xue et al., 2008 (Craxton, 2010) . Future work may test whether rabphilin, a conserved C2 domain-containing protein that shares a high degree of homology with Doc2 proteins, subserves this role in invertebrates.
Which brain circuits underlie retrieval of distant memories? Goshen et al. (2011) use a powerful optogenetic-based approach to reveal the critical contribution of the hippocampus to remote memory retrieval. In so doing, they provide new evidence toward resolving a long-standing debate in cognitive neuroscience.
The French psychologist T. Ribot was the first to note that there was something different about recent and remote memories (Ribot, 1881). Specifically, memory loss following brain injury tended to affect the remembrance of recent memories more than memories of the distant past. His observation suggested the possibility that memories might be reorganized over time. Findings from humans and animal models confirmed this idea, showing that damage to the hippocampus caused temporally graded memory deficits such that recall of information learned just before the time of hippocampal damage was severely impaired, whereas information learned in the remote past was remembered normally. This phenomenon,
